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(54) Sacrificial anode for cathodic 
protection 

(57) The anode is made in the form of 
a bracelet which has two parts 8 and 9, 
each of the parts has a series of anode 
bodies 1 connected between a pair of 
straps11 and each ofthe straps of one 
of the parts is hingedly connected to a 
corresponding strap ofthe other ofthe 
parts so that the parts can be hingedly 
opened to enable them to be arranged 
about a member 7 to be protected. 
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SPECIFICATION 
Cathodic protection 

5 This invention relates to the cathodic protection of 
underwater structures, for example drilling plat- 
forms and pipe lines. 

The use of galvanic anodes for cathodic protection 
is known and an example of a so-called bracelet 

1 0 anode is described in the specification of United 
States Reissued Patent No. 27,529, reissued on 
December 12, 1972. 

A number of problems arise in the installation and 
operation of these galvanic anodes and the present 

1 5 invention is concerned with constructions that 
minimize these problems. 

For example, one feature of an embodiment to be 
described in accordance with the present invention 
enables a bracelet anode to be fitted to a structure 

20 more easily particularly where that structure is 
already in situ and underwater. 

Another feature enables good electrical contact to 
be provided more easily. 
A further feature allows the majority of the 

25 bracelet construction to be standing proud of the 
tubular structure. This avoids deterioration of the 
anode performance when installed on tubular struc- 
tures that are carrying hot products, for example, 
riser pipes on off-shore oil producing platforms. In 

30 addition this stand off avoids corrosion occurring 
under the steelwork of the bracelet. Further the stand 
off reduces the extent of removal of marine growth 
necessary to facilitate installation of the bracelet on 
to an existing underwater structure. 

35 Embodiments of the invention will now be 

described, by way of example, with reference to the 
accompanying drawings, in which: — 
Figure 1 is a plan view of an anode; 
Figure 2 is a side view of the anode shown in Fig- 

40 urel; 

Figure 3 is an end view of the anode shown in 
Figures 1 and 2; 

Figures 4 and 5 are end views of alternative anode 
configurations; 
45 Figure 6 is an end view of a bracelet assembly on a 
tubular member; 

Figure 7 is a plan view of the assembly shown in 
Figure 6; 

Figure 8 is a side view of a hinge assembly taken in 
50 the direction of arrow B shown in Figure 7; 

Figure 9 is a section through a tab taken on the line 
A-A shown on Figure 6; 

Figure 10 is a plan view of an alternative hinge 
arrangement for a bracelet anode; 
55 Figure 11 is a side view of the hinge arrangement 
shown in Figure 10; 

Figure 1 2 is an end view of a further embodiment 
of a bracelet assembly on a tubular member; and 
Figure 13 is a plan view of the assembly shown in 
•60 Figure 12. 

Referring to Figures 1-3, there is shown a sacrifical 
anode 1, which is cast, from an alloy material well 
known for the purpose, about a mild steel mesh grid 
2. The grid 2 is welded to the underside of a mild 
65 steel round bar 3. The bar 3 extends from the oppo- 



site ends of the anode 1 and the extensions are bent 
in such a way that the end portions 4 are out of line 
with the anode body 1 . It can be seen from Figure 3 
that the main surfaces of the anode 1 are flat and 

70 parallel to one another and that the body 1 has side 
surfaces 5 that taper from a wider upper main sur- 
face to a narrower lower main surface. 

Figures 4 and 5 show end views of other possible 
shapes of anode body 1 . 1 n Figure 4 the lower main 

75 surface of the body 1 is curved and in Figure 5 both 
the upper and the lower main surfaces of the body 1 
are curved. 

The way in which these anode bodies are assem- 
bled to form a bracelet will now be described with 

80 reference to Figures 6, 7 and 8. The bracelet shown 
in these Figures has ten anode bodies 1 , each with a 
bar 3 extending from its opposite ends. The bracelet 
is shown assembled about a tubular member having 
an outer surface 7. The bracelet is made up of two 

85 similar parts 8 and 9, each part having a strap 1 1 at 
each end. The ends of the straps 1 1 are bent to form 
clamp plates 1 2. Each of the clamp plates 12 is pro- 
vided with a hole 13 in the form of an elongated slot. 
A bracket or hinge plate 14 is welded between the 

90 upstanding clamp plate 12 and the main part of the 
strap 1 1. Nuts 1 5 are welded to the straps 1 1 and 
bolts 1 6 are screwed into the nuts 1 5 to provide elec- 
trical connection terminals. Welding tabs 17, as 
shown in Figure 9, are welded to the straps 1 1, in 

95 order to enable welded connections to be made 
more easily to the structure about which the bracelet 



It will be noted that each of the hinge plates or 
brackets 14 has a hole 18 and that the two parts 8 

100 and 9 of each bracelet are hinged together on one 
side by a respective U-bolt 19 each one of whose 
ends passes through a hole 18 in a respective hinged 
plate 14, and is held in place by a nut 20. 
It will also be noted that bolts 21 and 22 pass 

105 through the holes 13 in the clamp plates 1 2 on oppo- 
site sides of the bracelet, respectively. 

To position the bracelet on a tubular structure, the 
bolts 21 and 22 are removed and the two parts 8 and 
9 of the bracelet are loosely held together by the 

110 U-bolts 19 which act as hinges and allowthe parts 8 
and 9 to be opened in a jaw-like manner and passed 
around a structure. It will be appreciated, that by 
pivotally hinging the parts 8 and 9 in this manner, it 
is made more easy, particularly in underwaterinstal- 

115 lations,forthe bracelet to be positioned about a 
structure. Furthermore, by having two pivot points 
on one side of each bracelet, each end of the bracelet 
can be moved independently and this assists a diver 
when installing a bracelet underwater. The U-hinges 

120 can be used as lugs to which rigging lines can be 
attached and they enable the assembly to be lifted 
and positioned more easily. Furthermore the rigging 
lines can remain attached to the assembly through- 
out the installation of the bracelet. Only when the 

125 bolts 21 and 22 have been inserted and securely fas- 
tened, holding the two parts 8 and 9 of the assembly 
firmly together, need the rigging lines be removed. 
At this time, if desired, the U-bolts 19 can also be 



130 It will be noted that the straps 1 1 , which are used 
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to clamp the bracelet onto the tubular structure, 
stand proud of the tubular structure by virtue of the 
fact that the round extension bars 3 from the anode 
core 1 pass between the straps and the structure to 
5 which they are welded. By causing the straps 1 1 to 
stand off from the tubular structure in this manner, 
the risk of corrosion occurring underneath the straps 

1 1 is minimised. 

It will be noted, particularly from Figure 6, that the 

10 hinge plates 14 and the clamp plates 12, which are 
attached to the straps 1 1 , are shaped in such a way 
that they make contact over an arc of the tubular 
structure. This shaping enables a high degree of 
security of the clamping assembly on the structure 

15 to be obtained and minimises the possibility of dis- 
tortion of the straps 1 1 when the bolts 21 and 22 are 
tightened by transferring the turning movement 
from the clamp plates to the tubular structure. 
It will be seen that the ends of the bars 3 extend 

20 beyond the welding tabs 1 7, which are used to weld 
the straps 1 1 to the structure. This arrangement 
protects the tabs 17 from damage if the anode 
bracelet assembly is stood on its end. It will be 
appreciated that the bracelet assembly can be elec- 

25 trically connected to the tubular structure in other 
ways, for example by welding the ends of the bars 3 
to the structure or by welding the hinge or clamp 
plates to the structure. 
It will be noted that in the embodiment described 

30 with reference to Figure 7, there is only one hinge 
plate 14 welded between the upstanding clamp plate 

12 and the main part of the strap 11. 

In the arrangement shown in Figures 10 and 1 1 , 
there are two hinge plates 14, one on each side of the 
35 strap 1 1 . In each embodiment the nuts 20 are tight- 
ened against a plate 25 which is positioned on the 
U-bolt. 

A further embodiment will now be described with 
reference to Figures 12 and 13, in which similar parts 

40 to those already identified will be indicated by the 
same reference numerals. The embodiment shown 
in Figures 12 and 13 differs from the arrangements 
described with reference to Figures 1 -1 1 in the way 
in which the bracelet halves are hinged together and 

45 in the way in which a second bracelet is connected in 
tandem with the first bracelet. 

The following description of Figures 12 and 13 will 
therefore be largely directed to these features. 
In Figures 1 2 and 13, there are shown brackets 34 

50 and 35 on bracelet parts 9 and 8 respectively. The 
brackets 34 and 35 are welded between the straps 1 1 
and associated clamp plates 12, which have been 
formed by bending from the straps 1 1 . It will be seen 
that the brackets 34 are connected to straps 1 1 of the 

55 bracelet part 9 and that the brackets 35 are con- 
nected to the straps 1 1 of the bracelet part 8. 

On to each of the brackets 34 there is welded a 
hinge plate 36 and on to each of the brackets 35 there 
is welded a hinge plate 37. In each of the hinge plates 

60 36 and 37 there is a hole through which a bolt 39 
passes. The bolt 39 also passes through the brackets 
34 and 35 so that the hinge plates 36 and 37 can be 
clamped together, as required, by a nut 40 on the 
bolt 39. 

65 As in the previously described embodiments, the 



bolts 21 and 22 pass through the holes 13 in the 
clamp plates 12 and hold the assembly together after 
it has been installed. 
It will be appreciated that the bolts 39, together 

70 with the plates 36 and 37, provide an alternative 
hinge linkage between the bracelet parts 8 and 9 to 
that previously described. 

Referring particularly to Figure 12, it can be seen 
that it is possible to make the fitting of the assembly 

75 more positive by extending the edges of the plates 
34 and 35, which are shown dotted beneath the plate 
36, in such a way that when the bracelet is assem- 
bled these edges are in contact. Alternatively, a 
separate spacer can be inserted between the edges 

80 of the plates 34 and 35. The two parts of the bracelet 
are electrically bonded together by straps 42 connect- 
ing respective pairs of plates 36 and 37 together. 

The embodiment shown in Figures 12 and 13 also 
illustrates the way in which one or more bracelet 

85 assemblies can, if required, be arranged in tandem 
with a first bracelet A further bracelet 43 is shown 
having rods 44 each welded at one of its ends to a 
strap 1 1 at one end of each of the bracelet parts 8 
and 9. 

90 The rods 44 carry sacrifical anodes 1 in a similar 
way to the previously described embodiments and 
they are each welded at their other end to respective 
straps 1 1 which are hinged together by means of 
brackets 34, 35 and plates 36, 37 and a bolt 39 in the 

95 way previously described. 

Although the invention has been described with 
reference to particular embodiments, it will be 
appreciated that variations, modifications and com- 
binations of the arrangements described can be 

100 made within the scope of the invention. For exam- 
ple, instead of employing several separate anode 
bodies on each part of the bracelet 8 and 9 (five 
anode bodies 1 in the Example shown), it is possible 
to employ one anode body on each part 8 and 9. 

1 05 Such a body could be cast about a mesh core, similar 
to that shown at 2 in Figure 1, which extends over an 
arc of some 175°. Bars extending from opposite ends 
of such an anode core could be welded to straps 1 1 
in a way described above and the two bracelet parts 

110 could be hingedly coupled together in the manner 
described above. Furthermore, the bars 3 could be 
welded to the underside of the straps 1 1 in the way 
described so that the straps 1 1 were spaced from the 
structure on which the anode body was mounted. It 

115 will also be appreciated that although a U-bolt hinge 
coupling has been described, it would be possible to 
employ other forms of quick release hinge coupling 
between the two parts 8 and 9. It would also be poss- 
ible to couple the parts 8 and 9 together about a 

120 structure by any known coupling means. 
CLAIMS 

1. A sacrificial anode for use in cathodic protec- " 
tion, the said sacrificial anode having two parts, each 
of the parts including two mounting straps, an anode 

125 body and an electrically conducting member con- ? 
nected between the mounting straps, the anode 
body being electrically connected to and mechanically 
mounted upon the electrically conducting member, 
a hinge connecting together a strap of one of the 

130 parts and a corresponding strap of the other of the 
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parts, whereby the said parts can be hingedly 
opened in a jaw-like manner in order to enable them 
to be arranged about a member to be protected, and 
means to clamp together a strap associated with one 
5 of the parts and a corresponding strap associated 
with the other of the parts. 

2. A sacrificial anode as claimed in claim 1 includ- 
ing a mild steel mesh grid welded to the electrically 
conducting member, the anode body being cast 

10 aboutthe mesh grid. 

3. A sacrificial anode as claimed in either claim 1 
or claim 2 including a U-bolt arranged to provide the 
pivot of the hinge connecting the straps. 

4. A sacrificial anode as claimed in either claim 1 
1 5 or claim 2 including a straight bolt arranged to pro- 
vide the pivot of the hinge connecting the straps. 

5. A sacrificial anode as claimed in any one of the 
preceding claims including a round bar constituting 
the electrically conducting member, each end of the 

20 round bar being connected to an inner face of a 
respective strap, thereby to space the strap from the 
member to be protected. 

6. A sacrificial anode as claimed in any one of the 
preceding claims including a third mounting strap, a 

25 second anode body and a second electrically con- 
ducting member connected between the third 
mounting strap and one of the two mounting straps, 
the second anode body being electrically connected 
to and mechanically mounted upon the second elec- 

30 trically conducting member. 

7. A sacrificial anode substantially as described 
herein with reference to Figs. 1-1 1 or Figs 12 and 13 
of the accompanying drawings. 
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